
1  VALVE ASSEMBLY The invention relates to a valve assembly, more
particularly to a valve assembly including a valve body  5 defining a
shoulder, a stem formed with a flange, and an elastomeri_c 0-ring
sandwiched between and abutting  sealingly against the flange and the
shoulder through  pressing action a pressing unit. U. Patent no. 4,558,874
discloses a conventional  10 valve assembly (see Fig. 1) including: a valve
body  81 formed with a seem mounting hole and defining a fluid  passage
in fluid communication with the stem-mounting  hole; a ball member 82
disposed movably in the valve  body 81 and formed with a through-hole
that is in fluid 15 communication with the fluid passage when the ball
member 82 is disposed at an opened position and that  is not in fluid
communication with the fluid passage  when the ball member 82 is
disposed at a closed position;  an annular stem surrounding wall 83 fitted
securely 20 in the stem-mounting hole and formed with an inner flange
831; a stem bracket 84 secured to the stem surrounding  wall 83; a stern
85 engaging threadedly the stern bracket  84, extending in an axial
direction into and through  the stem surrounding wall 83 to connect with
the ball 2 5 member 82 so as to drive rotation of the ball member  82
between the opened and closed positions, and formed  with an outer
flange 851 that is aligned with the inner 



flange 8 3 1 in the a x - ' direction; an annular gland  86 having a portion
disposed coaxi.ai ly between the ;tem.  85 and the stem surrounding ,wall
83 a support ring  861 di snoseo coaxial! y between the stem. 8J and the
stern  5 surrounding wall 83 and abutting against the p and 86; an
auxiliary packing member 8 % sandwiched between and  abutting against
the inner and outer flanges 831, 851;  and a main packing member 8
sandwiched between and  abutting against the support ring 861 and the
inner 10 flange 831. The main packing member 88 includes first  and
second packing elements 881, 882 respectively  having
E_nc.__-nedf..,,rst and second slippage surfaces that  are in slipping
engagement with each other. A p-ess-nc  member 89 engages threadedly
the stem 85 to press against 15 a spring washer 891, which, in turn,
presses against  the gland 66 and the support ring 861, thereby providing
an axial force acting on the main pack ng member 88  such that the first
and second packing elements 881,  882 are compressed and expand
radially to abut sealingly 20 against the stem 82 and the stem surrounding
wall 83.  Although the aforesaid conventional valve assembly  can provide
effective sealing, it has a relatively  complex configuration and the
rotational friction  between the __em 85 and the main packing member 88
is 25 stil_ relatively large, which results in a relatively  high wearing rate
for the main packing member 88 and  thus a decrease in the servi e: life of
the valve 



it  assembly. Therefore, an oh-ect of L e present invention to  prow =. de a
v ;,_l ve assembly that c .an overcome the aforesaid  drawbacks of the
prior art. 5 According to th P-r-esent invention, thereis provided  a valve
assembly- that comprises; a valve body having  a valve surrounding wall
and a stem surrounding wall,  the stem surrounding wall extending from
the valve  surrounding wall and having an enlarged head portion, 10 the
head portion being disposed distal from the valve  surrounding wall and
having an annular shoulder that  is formed with an annular shoulder
groove; a hollow ball  member disposed in the valve surrounding wall ; a
sealing  unit including an elastomeric 0-ring received in the 15 annular
shoulder groove and protrudingoutwardly cf the  shoulder groove; a stern
extending in an axial direction  through the stem surrounding wall and into
the valve  surrounding wall to connect securely with the ball member  for
driving rotation of the ball member about a vertical  axis defined by the
s_em, the stem being formed with  an annular flange that radiates
outwardly therefrom and  that is seamed on the 0-ring; an annular packing
seater  on the annular flange and disposed opposite to the 0-ring  in the
axial direction; and a pressing unit including 25 an annular pressing
member surrounding the stem and  



defining an annu-ar neck that abuts against the annular  packing, That is
aligned with the annular shoulder in 4  t_he axia d' rep pion, and --h t
cooperates wi-LI: the annular  shoulder to sandwich :ne annular f_ange,
the 0-ring  and the annular pecking therebe'_weer> The pressing  m moer
is coupled adjustably to the head portion of the 5 stem surrounding wall ,
and is adjustable to move in the  axial direction toward and away from the
0-ring so as  to apply an appropriate axial force to Press the 0-ring  to abut
sea' ingly against .he annular flange of the stem  and the annular shoulder
of the head Portion of the stem  7.0 surrounding wall. Other features and
advantages of the, present  invention will become apparent in the
following  detailed description of the preferred embodiment with  reference
to the accompanying drawings, of which: is Fig . 1 is a fragmentary
sectional view of a  conventional valve assembly disclosed in O.S. Patent
no. 4,S58,04; Fig. 2 i s a sectional view of the eferre pr dembodi_ment  of
a valve assembly according to this invention;  20 Fig. 3 is a fragmentary
exploded perspective view of the preferred embodi.ment; Fig. 4 is a
schematic top view of a pressing member  of the preferred embodiment;
and 



Fig. 5 is a fragmentary sectional view illustrating  2` how a stem is locked
and unlocked through a Locking  protrusion of a connecting portion of a
handle of the  preferred embodiment. 5 Referring to Figs. 2 to 4, the pr f
.rred embodiment  of a v alve assembly according to the present '
nvenrion  s a ball valve and is show to nclude: a valve bodv  1 having
valve surrounding wall 11 and a stem 5 surrounding wall 12, the valve
surrounding wall. 11  defining a fluid passage 11 therein, the stem
5urroerding wall 12 extending from the valve  surrounding wall 1' in a t_-
ansTerse d region: relative  to the flu -id p assage 111 and having a shank
no tion 10 and an enlarged head portion 121 enlarged from the shank
portion, the head portion !2'1 being disposed distal  from the valve
surrounding wall 11 and having an annular  shoulder 1211 that radiates
outward_y from the shank  portion, and tr.at is formed with an annul s`
,_o~.zlder  15 groove 1212; a ho-._low ball member 2 disposed in the
valve surrounding wall 11 and formed with a through-hole  21 that is in
fluid communication with the fluid passage  !_1 when the ball. member 2 is
disposed at an opened  position see Fit 2), and that r,o'- _n fluid  20
communication with the fluid passage 111 when the hall  



member 2 is disposed at a closed position (no shown)  a sealing unit
including an elastomeric first 0-ring  4l received in the shoulder groove
1212 and protruding  outwardly of the shoulder groove 1212; a stern 32 25
extending in an ax-al direction. _hroug the stem  surrounding wall and
.into the valve surrounding wal]  11 to connect securely with the ball
member 2 for driving 6  rotation of the 'ball member 2 about a vertical axis
defined by tl F. stem 32, the stern 32 u nq formed wit.ih  an annular fla ge
322) ._nat radiates outwardly therefrom  and that is sealed on the firs-
0-ring 41; an annular i pack-. n , 34 seated on the annular flange 322 and
disposed  opposite to the firs-. 0-ring 4-' in the axial direction;  and a
pressing unit including an annular nre55_ngmembe_ surrounding the
stern ;2 and defining an annular neck  71 that abuts against the annular
packing 34, that is  10 aligned with the annular shoulder 1211 in the axial
direction, and that cooperates with the annular  shoulder 1211 to
sandwich the annular flange 322, the  first 0-ring 41 and the annular
packing 34 therebetween.  -he pressing member 7 is coupled ad ustably
to the head _ portion 12' of the stem, surrounding wall 12, and is  ed
ustabie to move in the axial direction toward and  away from. the first
0-ring 41 so as to apply an  appropriate axial force to press the firs-_
0-ring 41  to abut sealingly and axially against -he annular f Lange 



20 322 of the stem 32 and the annular shoulder 1211 of  the head portion
121 of the stem surrounding wall 12  and to deform the first 0-ring 4'_ to
expand radially  to thereby abut radially and sealin_gly against a
groove-defining wall that defines the shoulder groove  25 1212. _n this
embodiment, the oressing unit further  includes a plurality of fasteners 72
extending axially ano expect y through .~ew t of es 120 in the pr ss.ina
mcrnoer and. into screw holes .1, i the head portion  121 of the at .m.
surround-nq wal 1 12 t o engage tt.reaeedly  the head oortion 121 of the
stem surrounding wall 12. 5 Each. o` the fast . iers 72 is preferably i r, the
form of  a screw, and has an enlarged head 721 that abuts against
tiep-essingmember7 soar topermit pos?tionadust_ment  of the pressing
member 7 in the axial direction toward  and away from the first O-rir:.q 41
and deformation of 10 the first 0-rina 47 to a predetermined exten -
corresponding to an ' nner working pressure in the va:..ve  body ]. Note
that the pressing member 7 has a bottcm  end -ace 75 confronting and
spaced apart from a too  end facie 1210 of the head portion "_2 of the
stern 155 surrounding wall 11' by a gap. -ri one preferred embodiment,
the gap is within a range of from 0.2 mm to 0.3 mm,  and the inner
work-no pressure in the valve body can  reach a vac-ram of 5 x 10 mbar.
In this embodiment, the stem 32 is further formed  



20 with an annular first groove 324 and an annular second  groove 325
that is axially spaced apart from the firs- groove 324. The sealing snit fur
the include: an  e-astomer-c second O-ring 42 received in the first  groove
324 and protruding ourwardly of the first groove 25 324 to abut sealingly
against the stem surrounding wail-1  2, and an elastemer c hi rd C r-r.q 43
rec iT.ed in he  second qro -c Te 3 25 and protruudirq outwardly o secon d
8  groove 325 to abut seal rgiy against the stem  surrounding wall 12. The
valve surrounding wall 11 is formed with annular  upper and lower grooves
113, 114. The sealing unit  5 further includes elastomeric upper and lower
0-rings 44, 45 that are received in the upper and lower grooves  113, 114
and that protrude outwardly of the upper and  lower grooves 113, 114,
respectively, to abut sealingly  against the ball member 2. 10 In this
embodiment, the pressing member 7 is formed  with an arc-shaped recess
76 and first and second  retaining holes 761, 762 that are in spatial
communication with the arc-shaped recess 76 and that  are disposed
respectively at two opposite ends of the 15 arc-shaped recess 76. The
valve assembly further  includes a handle 5 having a connecting portion
51 and  a grip portion 53 extending from the connecting portion  51. The
connecting portion 51 is pivoted to the stem  



32 through a pivot pin 52 so as to be rotatable about 20 a horizontal axis
relative to the stem 32 between locking  and releasing positions (see Figs.
2 and 5). The  connecting portion 51 is provided with a locking  protrusion
6 protruding therefrom. The locking  protrusion 6 engages an aligned one
of the first and 25 second retaining holes 761, 762 in the pressing member
7 where the connecting portion 51 is disposed at the  locking position,
thereby preventing rotation Of the 9 stem 32 and the ball member 2 about
the vertical axis.  The locking protrusion 6 is disengaged from the aligned
one of the first and second retaining boles 761, 762  in. the pressing
member 7 when the onnecLinq_ portion 5 51 is disposed at the releasing
position, thereby  permitting rotation of the stem 32 and the ball member
2 about the vertical axis between the opened and closed  positions. The
connecting portion 51 of the handle 5 is formed  12 with a non-circular
insert hole 513. The stem 32 has  a non-circular -op end portion 323 that
is inserted  into the non-circular insert hole 513 in the connecting  portion
51. The pivot pin 52 extends through a hole  514 in the connecting portion
51 and a hole 325 in the 15 top end portion 323 of the stem 32. The top
end portion  323 of the stem 32 is further formed with a  spring-retaining
hole 326. The valve assembly further  



includes an urging member 33 disposed in the  spring-retaining hole 326
and abutting against the top 20 endportion 323 of the stem 32 and the
connecting portion  51 of the handle 5 for restoring the connecting portion
51 of the handle 5 to the locking position. With the inclusion of the first
0-ring 41, the head  portion "_21 of the stem surrounding wall 12, the
annular  25 flange 322 of the -e- em 32, and the annular neck ;; of the
pressing member - in the valve assembly of this  invention, the valve
assembly can provide excellent l0  sea] irg under a relatively high vacuum
condition in  the valve body 1, and the aforesaid drawbacks associated
with the a aforementioned conventional valve assembly  car be aie d
viate.  l PACs LLP  CLAIMS: 1. A valve assembly comprisirig: a va-_ve
body having a valve surrounding wall and  a stem surround no wa__, said
stem surrounding wall  5 extending from said valve surround-nq wall and
having an enlarged 'head portion, said head portion being  disposed distal
from said valve surrounding wall and  having an annular shoulder that s fc
med with an ai nular  shoulder groove; 



10 a hollow hall member disposed in said valve  sur.roundina wall; a
sealino unit including an elastomeric first 0-ring  received in said shoulder
groove and protruding  outwardly of said shoulder groove; i5 a stern
extending in an axial direction through said  stem surrounding wal and into
said valve surrounding  wall to connect securely with said ball member for
driving rotation of said ball member about a vertical  axis defined by said
stem, said stem being formed with 20 an annular flange that radiates
outwardly therefrom.  and that is seated on said first 0-ring; an annular
packing seated on said annular flange  and disposed opposite to said (first
0 -ing in the axial  direction; and 25 a pressing unit including an annular
pressing member  surrounding said stem and defining an annular neck
that  abuts against said annular packing, that aligned MCSLLP  12 with
said annular shoulder in the axial direction, and  that cooperates with said
annular shoulder to sandwich  said annular flange, said first 0-ring and
said annular  packing thorebetween, said pressing member being coupled
5 adjustably to said head portion of said stem surrounding  wall and being
adjustable to move in the axial direction  toward and away from said firs-
0-ring so as to apply an  



appropriate axial force to press said first 0-ring to abut  sealingly against
said annular flange of said stem and 10 said annular shoulder of said
head portion of said stem  surrounding wall; wherein said stem is further
formed with an annular  first groove, said sealing unit further including an
elastomeric second 0-ring received in said first groove 15 and protruding
outwardly of said first groove to abut  sealingly against said stem
surrounding wall. 2. The valve assembly as claimed in claim 1, wherein
said  stem is further formed with an annular second groove that  is axially
spaced apart from said first groove, said 20 sealing unit further including
an elastomeric third 0-ring  received in said second groove and protruding
outwardly of  said second groove to abut sealingly against said stem
surrounding wall. 3. The valve assembly as claimed in claim 1, wherein
said  25 valve surrounding wall is formed with annular upper and  lower
grooves, said sealing unit further including  elastomeric upper and lower
0-rings that are received in  said upper and lower grooves and that
protrude outwardly  of said upper and lower grooves, respectively, to abut
30 sealingly against said ball member. 4. The valve assembly as claimed
in claim 1, w'-,erein said  pressing unit further includes a plurality of
fasteners MCsi_. L P  13 



extending axially through said pressing member to engage  threadedly
said head portion of said stem surrounding  wall, each of said fasteners
having an enlarged head that  abuts against said pressing member so as
to permit 5 position adjustment of said pressing member in the axial
direction toward and away from said first 0-ring and  deformation of said
first 0-ring to a predetermined extent  corresponding to an inner working
pressure in said valve  body. 10 5. The valve assembly as claimed in clan
J, wherein said  pressing member is formed with an arc-shaped recess
and  first and second retaining holes that are in spatial  communication
with said arc-shaped recess and that are  disposed respectively at two
opposite ends of said arc 15 shaped recess, said valve assembly further
comprising a  handle having a connecting portion and a grip portion
extending from said connecting portion, said connecting  portion being
pivoted to said stem so as to be rotatable  about a horizontal axis relative
to said stem between 20 locking and releasing positions, said connecting
portion  being provided with a locking protrusion protruding  therefrom,
said locking protrusion engaging an aligned one  of said first and second
retaining holes in said pressing  member when said connecting portion is
disposed at said 25 locking position, thereby preventing rotation of said
stem  about said vertical axis, said locking protrusion  disengaging the
aligned one of said first and second  



retaining holes in said pressing member when said  connecting portion is
disposed at said releasing position, 30 thereby permitting rotation of said
stem about said  vertical axis. MCSI.LP  14 6. The valve assembly as
claimed in claim 5, wherein said  connecting portion of said handle is
formed with a non- circular insert hole, said stem having a non-circular top
end portion that is inserted into said non-circular insert 5 hole in said
connecting portion, said top end portion of  said stem being formed with a
spring-retaining hole, said  valve assembly further comprising an urging
member disposed n said spring-retaining hole and abutting against said
pop  end portion of said stem and said connecting portion of 10 said
handle for restoring said connecting portion to said  locking position. 


